Objective. To determine the process and structure of Morbidity and Mortality Conference (MMC) and to provide guidelines for conducting MMC. Methods. Using a narrative systematic review methodology, literature search was performed from January 1, 1950, to October 2, 2012. Original articles in adult population were included. MMC process and structure, as well as baseline study demographics, main results, and conclusions, were collected. Results. 38 articles were included. 10/38 (26%) pertained to medical subspecialties and 25/38 (66%) to surgical subspecialties. 15/38 (40%) were prospective, 14/38 (37%) retrospective, 7/38 (18%) interventional, and 2/38 (5%) cross-sectional. The goals were quality improvement and education. Of the 10 medical articles, MMC were conducted monthly 60% of the time. Cases discussed included complications (60%), deaths (30%), educational values (30%), and system issues (40%). Recommendations for improvements were made frequently (90%). Of the 25 articles in surgery, MMCs were weekly (60% of the time). Cases covered mainly complications (72%) and death (52%), with fewer cases dedicated to education (12%). System issues and recommendations were less commonly reported. Conclusion. Fundamental differences existed in medical versus surgical departments in conducting MMC, although the goals remained similar. We provide a schematic guideline for MMC through a summary of existing literature.
Introduction
Morbidity and Mortality Conferences (MMCs) are held ubiquitously throughout medical services worldwide [1] [2] [3] [4] [5] [6] . Historically, they became an integral component of surgical departments in the early 1900s, following conferences on hospital standardization [7, 8] and introduction of the "End Result System" by Ernst Codman who was first to systematically record and review patient demographics and related adverse events [3, 9] . Since the publication of To Err is Human [6] , MMCs continue to be a widespread practice in medical training programs and are designed to "identify medical errors in order to learn from them to improve medical practice" [3] .
The Accreditation Council for Graduate Medical Education (ACGME) has incorporated mandatory MMC in each training program since 1983 [10, 11] . Furthermore, the majority of hospitals require MMC in order to maintain accreditation. Over time the focus has now shifted towards identifying and correcting system-related issues through the evolving field of quality improvement, as opposed to assigning blame and responsibility to the individual [12] [13] [14] .
Despite efforts to unify MMC format, their contents remain heterogeneous [1, 8] , with no clear guidelines for 2 Canadian Journal of Gastroenterology and Hepatology execution. For example, there is a dichotomy of practice between medical and surgical departments [1, 5] , with differing recommendations from the ACGME [10, 11] . Surgical ACGME requires weekly MMC to be performed, whereas a frequency has not been specified in the ACGME for most medical subspecialties. In addition, the case selection process for both is largely unspecified. In some studies, cases are selected from a list of voluntarily reported morbidities [15, 16] , whereas, in others, they are selected from predefined complication registries [17] .
The goal of this paper is twofold. First goal is to determine, through a narrative systematic review of the literature, the process and content of MMC in medical and surgical departments. Second goal is to provide a schematic guideline to improve the organization of these conferences based on the available literature.
Methods

Search Strategy.
We performed a computerized medical literature search from January 1, 1950, to October 2, 2012, using OVID MEDLINE, EMBASE, CENTRAL, Scopus, and ISI Web of knowledge 5.6. We selected articles using a search strategy with a combination of MeSH headings and text keywords related to (1) mortality or morbidity and (2) medical education, teaching rounds, conferences, or presentation. We carried out recursive search and cross-referencing using a "similar articles" function. We also identified articles through hand searches after the initial search. We included all original studies on adult population focused on the discussion of the MMC, in French or English. Studies with original data regarding multiple aspects of MMC were assessed. We excluded articles with only abstract publication or conference presentations because these do not provide sufficient information for the purpose of this review. We reviewed national surveys, but we did not collect their data for analysis in this systematic review. Duplicates were excluded. Two investigators (Xin Xiong and Teela Johnson/Alan N. Barkun of the authors) assessed all articles according to the selection criteria independently; disagreements were discussed until a consensus was reached.
Choice of Outcomes and Variables of Interest.
In the current literature, there exists a variety of organized terminologies to describe different aspects of MMC. In our study, we adjudicated each article's main focus into one of the following categories: goals, structure, or process [2] . For the purposes of this review, the definition for each of these categories was adapted from the following concepts described by Aboumatar et al. [2] (Figure 1) . Goal is the objective achieved by conducting MMC. Structure characterizes how MMC is carried out; this includes MMC frequency, duration, number of cases presented, and participants (moderator, presenters, and audience). Process indicates the case selection, analysis, literature review, and proposal for improvement. Whether recommendations were implemented as a result of MMC discussion was also noted. In addition, we also collected information with respect to each study's setting, discipline, study methodology, stated objectives, and outcomes as well as how these were measured. Given that the ACGME has specified different requirements for medical and surgical specialties regarding MMC [10, 11] , we collected and analyzed these data separately.
Sources of Possible Heterogeneity.
Comparative qualitative analyses were performed across studies to assess the clinical homogeneity of study populations (cases, patients, or health care professionals), interventions, and outcomes. Statistical heterogeneity was not evaluated as most outcomes were qualitative in nature.
Results
Included Studies.
From a total of 405 citations identified, 358 were excluded because they did not pertain to discussion of aspects of MMC, 8 were excluded given they were either national surveys or review articles, 3 were excluded because they did not address adult populations, and 3 were excluded due to insufficient information. Cross-referencing yielded 5 additional articles. Therefore, 38 studies were included (see Figure 2 ). . Tables 1(a) , 1(b), and 1(c) provide a summary of the 38 studies included in this narrative systematic review. Ten articles pertain to departments or divisions of medicine (including internal medicine and its subspecialties, primary care, and critical care), 25 to surgery (which includes surgery and its subspecialties, obstetrics, and anesthesia), and 3 to both medicine and surgery. These tables highlight the heterogeneity amongst studies existing in the literature. The majority of studies were performed in academic centers (34/38 or 89%): 15/38 (40%) were prospective studies and 14/38 (37%) retrospective; 2/38 (5%) used a crosssectional design, while 7/38 (18%) were interventional. Of note, articles addressing surgical departments tended to be more quantitative than those studying medical departments. In addition, there were no uniform definitions of the various aspects of MMC (goals, structure, and process) and there was no homogenous method for measurement of errors across studies.
Synthesis of Literature
Overall, the focus (goal, structure, and process) that these 38 articles have covered (numbers not mutually exclusive) is as follows: 30/38 articles (79%) discussed the goal of the MMC, 30/38 (79%) the structure, and 26/38 (68%) the process. 10/38 articles (26%) discussed goal and structure, 2/38 (5%) goal and process, and 6/38 (16%) structure and process. 14/38 articles (37%) encompassed all 3 categories. Figure 3 demonstrates the details of characteristics of MMC in medicine. In summary, from the review of 10 articles, the goal appeared to be quality improvement in 90% and education in 40% (percentages are not mutually exclusive). The frequency was most often monthly (60%). The duration most often spanned 1 hour (50%). Participants included faculty, residents, nurses, other health care professionals, and staff of different specialties. Usually, cases were presented by residents (40%) and less often by faculty (30%). In 70% of cases, the moderator was a faculty member. The cases were all selected before MMC, most often by faculty (40%). Cases frequently addressed complications (60%). Only 20% of articles reported a requirement of a literature review, but 90% reported implementation of recommendation. A more detailed tabular description of the rounds' content is shown in Figure 3 , adopting the proposed MMC study characteristics identified in Figure 1 . Figure 4 presented the details of characteristics of MMC in surgery. In summary, after reviewing 25 articles, the goals seemed to be predominantly targeting education (60%) or quality improvement (56%). The frequency was most often weekly (60%). The duration of the MMC was most often not reported (60%), but, when documented, most MMC lasted 1 hour (28%). Participants included faculty, residents, nurses, other health care professionals, and staff of different specialties. Usually, cases were presented by residents (60%). In 52% of cases, the moderator was a faculty. The cases were all selected before MMC, most often by faculty (20%) or dedicated team members (20%). Cases were selected if they addressed complications (70%), including death in 52%. Only 40% of articles reported the requirement of a literature review to support the MMC (see Figure 4) .
Medicine.
Surgery.
As can be noted from Figures 3 and 4 , there are differences between MMC performed in medical and surgical departments. In medical departments, MMCs are more often monthly whereas in surgery they are weekly. Medical MMCs present fewer cases, with a greater focus on discussion and analysis of systems issues, with the goal of providing recommendations for improvements.
Discussion
Upon review of the available literature on MMC, it is apparent that there is considerable heterogeneity in the content and goals of MMC across both medical and surgical services. This heterogeneity has been shown to limit the effectiveness of MMC [3, 15, 32, 42, 51] . Through the current review, we observe an important lack of standardization and precision of the definitions and terms used to describe different aspects of MMC (including goal, process, and structure). In many studies, what we believe to be important characteristics of MMC have not been recorded consistently, giving rise to only a few quality articles, leading us to believe that the reported outcomes are less generalizable. Because of this lack of rigorous reporting and poorly generalizable data, a synthesis of the literature is challenging. However, we are still able to infer several helpful conclusions regarding the process and content of MMC.
To begin with, we note that medical and surgical departments have different approaches to the process of MMC, which has been confirmed by previous reviews [1, 5, 51] and national surveys [3, 51, 52] . In medicine and its subspecialties, the goal of these conferences appears more focused towards quality improvement, whereas, in surgery, education and quality improvement are more balanced. Surgical departments comply with the ACGME MMC frequency requirement [11] , with weekly meetings. In comparison, possibly because no such frequency guideline exists for [10] medical departments, MMCs are often done on a monthly basis. Moreover, surgical departments present more cases per MMC. Combining this with increased frequency, more cases are presented in surgery compared to medicine [1, 4, 5] . In contrast, discussion of fewer cases in medicine departments may allow for increased opportunities for discussion of system issues, recommendations, and follow-up of identified problems [1, 2] .
There exists no direct evidence for a need for differing practices between surgical and medical departments. For example, no empiric data favors presenting more versus less cases; certain studies [17, 41, 42, 44] propose presenting all perioperative complications and mortalities, while other studies [2, 15, 45, 53] rather suggest to adopt an in-depth analysis of a few selected adverse outcomes. However, even when a majority of adverse outcomes are presented, significant evidence still suggests that MMC underreport complications as compared to other quality assurance databases, such as the National Surgical Quality Improvement Program (NSQIP) [28, 41, 42, 48] . Several reasons have been proposed [1, 2, 17, 32, 54] and include a dearth of rigorous definitions of postoperative adverse events, a lack of available resources to facilitate comprehensive data collection, and insufficient time to present all complications.
Although MMCs do not include assessment of all adverse outcomes and errors, their benefit in improving patient care has nevertheless been demonstrated quantitatively in some controlled studies: Antonacci et al. [34, 55] have demonstrated a 40% decrease in gross mortality over 4 years with rigorous reporting of cases with predefined selection criteria. Similarly, Kirschenbaum et al. [18] have reported a decrease in morbidity and mortality after instituting MMC in the ICU setting. More specifically, significant decreases have been noted in the number of cardiac arrests (3.1/1000 to 0.6/1000, = 0.002) and all cause deaths (34/1000 to 24/1000, = 0.024). These provide quantitative evidence of the quality improvement role fulfilled by MMC [18, 29, 32, 34] . Furthermore, the shift towards providing a safer learning environment with less individual blame [1, 6, 14, 16, 50] has encouraged increased staff and resident participation in the MMC process and has led to a more prominent role in medical education [10, 22, 31, 35, 36, 39] . These conclusions, however, are limited by the nonrandomized and qualitative study methodology seen almost uniformly across the studies we examined.
Traditionally, MMCs have consisted of case presentation by a senior resident, followed by staff discussion of itemized problem lists, in order to systematically identify each underlying issue with the goal of preventing future error [1, 53] . However, it has been demonstrated in the aviation industry that this type of process is not adequate, nor ideal, to capture and respond to error, specifically related to system issues [14, 56] . Root cause analysis has been proposed as a means to identify system failures and look for potential solutions [2, 56] . Root cause analysis has been described in detail by Vincent et al. [57, 58] . Essentially, this type of analysis provides physicians with a more structured framework to improve patient safety. Their proposed framework is as follows: identification of the adverse event, why the event occurred (consisting of an analysis of different factors, related to the patient, the task, the caregiver team, the information technology, and the local and institutional environment), implementation of interventions to reduce the probability of its reoccurrence, and finally evaluation of the effectiveness of these interventions. Other methods of analysis have been proposed as well, such as the Association of Litigation and Risk Management (ALARM) method [58, 59] . The ALARM method is limited due to a lack of direct evidence in the literature; the usefulness of this analytical framework in MMC, although promising, has yet to be characterized.
Proposed Guidelines
Based on the heterogeneous nature of the available literature, although it is difficult to synthesize evidence-based recommendations, some suggestions for the conduct of MMC can certainly be proposed.
Goals.
The goals should be both quality improvement and education. The MMC should be organized such that an optimal balance is maintained at each MMC within a given department. It should also be noted that these goals are not always mutually exclusive and are often complimentary.
Structure.
As there is no strong evidence for the frequency of MMC, the traditional frequency of monthly MMC in medical departments and weekly MMC in surgical specialties may be appropriate. Instead of commenting on a recommended frequency, we propose that each department evaluates whether monthly or weekly conferences are adequate for meeting the services' desired goals, while balancing the other priorities of the department (such as time management, resident education, and patient safety). Similar recommendations can be made with regard to the number of cases discussed or the duration of the MMCs. Arguably, the participants ought to be multidisciplinary, particularly as solutions to systematic problems, usually necessitate a multipronged approach. The presence of a formally recognized facilitator, who moderates the participation of the various members, would enhance MMC outcomes.
Process.
Cases should be selected with predefined criteria or using other existing complication database registries. The cases selected should include both preventable and nonpreventable adverse outcomes, cases with opportunity for quality improvement, cases with educational values, or rare events. For each event presented, we suggest an analysis based on a framework such as the root cause analysis model, to improve effectiveness in identifying both individual and systemic factors. We also suggest appropriate incorporation of evidence-based medicine as well as initiation of quality improvement recommendations during these conferences.
Conclusion
Patient safety is of vital importance in the practice of medicine. Both medical and surgical services aim to improve patient safety through Morbidity and Mortality Conferences. Although there is a paucity of evidence with regard to their effect on hard outcomes, they are arguably a fundamental tool for achieving important goals in education and quality improvement. Using a unifying conceptual framework for the content and process of MMC, we attempt to summarize the existing literature in a simple, consistent, and reproducible fashion. It is clear that further research is needed to assess the use of different available frameworks to improve the effectiveness of MMC for both medical education and patient safety purposes.
